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Abstract of JP9092897 
PROBLEM TO BE SOLVED: To obtain an 
efficient adhesion between a base electrode 
and a piezoelectric thin film and thereby make 
a very high precision printing possible by 
making the density of one of specified 
elements vary in the depth direction from the 
upper most surface of the piezoelectric thin 
film to the surface of the base electrode and 
letting one of the elements have the maximum 
value in its density in an interface between the 
piezoelectric thin film and the base electrode. 
SOLUTION: A base electrode 12 is formed on 
a substrate 1 1 . On the base electrode 12, a 
three-component piezoelectric thin film 15 is 
formed which, mainly formed from PbZr03 and 
PbTi03 , includes the piezoelectric material 
expressed by a formula Pb (AxBy)03 as a 
third component, where Y and 'y' mean mole 
ratios and x+y =1. In the depth direction from 
the most upper surface of the piezoelectric thin 
film 15 to the surface of the base electrode 12, 
at least one element out of the two elements A 
and B varies in its density. And, at least one 
element out of these two elements A and B 
shows the maximum value in its density in an 
interface between the piezoelectric thin film 15 
and the base electrode 12. By this method, a 
manufactured device shows the crystallinity of 
perovskite and has a uniform orientation and it 
also has a good adhesion between the base 
electrode 12 and the piezoelectric thin film 15. 
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[ mm. i ] muuzTmmmmm zti, mrmm 

Iltl±PbZr0 3 t, PbTi0 3 ha:3S**fil£k 
U It-MPb (AxBy)0 3 , (x. y, ii* 
/Ht£fsU x+y=l) T'li$:fll>E«Mffi£, $ 

ix^EmfrlWKS^fc^T , 

ISA, Bcofry%<ti> imommtK s*fi^t<r 

[tiM2 ] rnfie— ffit^P b ( A x B y ) 0 3 
©Pb (Ai/a Nb 2/3 ) 0 3 , AliMg. Co, Z 
n , Cd, Mn, N i ^fflfta^T&S 
©Pb (A 1/2 Nb 1/2 ) 0 3 , AliSb, Y<Offl#lj&> 

©Pb (A 1/2 W i/2 ) 0 3 , AliMg, Co, Cd 

©Pb (A 1/2 Te 1/2 ) 0 3 , AliMn, N i , Mg 

©Pb (A 1/3 Sb 2/3 ) 0 3 , AliMn, N i COMiX 

©Pb (Fe 1/2 B 1/2 ) 0 3 , BliNd, Tac7)fflii 

©Pb (C r 1/2 B 1/2 ) 0 3 , BiiNd, TaWMil 

cOpWTil^T'^&.r i: r#11tt-|.»*lS 1 ISJfcOJE 

mtmmm=F. 

SitliPbZr0 3 b. PbTiOj fc&S*IMt 
l,SC-MPb{AxBy)0 3 , (x, y,li^ 
;Ht£HL, x + y =i ) ta^iiSfflftffl^, IS 
3f£^h Lt'lsi U^rS 3 ^^I5f{««)£$ 

buI irmnmmiz , e-«*i»)i^^ 3 s fit a 

A, BoofW:< i: t lSc7)7n«or#JHyJfML/i 

tiL PbZro 3 h, PbTio 3 tzmxmLtL. 
set-a&s p b ( a x b y ) o 3 , x-mtiz Emm 
mnM^it&mmmM 1 . mztmtz ztt* 

coa, bopW: < 1 1> 1 s^Tcs^snii^if^fi. 

5nmK30nra «0«Sfflrt fft 4 £ fc £«P» "f * II 

*n 3 iaa<oE*««K*^ ^mtm. 

[tmm5 3 MIS~®*P b ( A x B y ) 0 3 -h\ 
©Pb (A 1/3 Nb 2/3 ) 0 3 , AiiMg, Co, Z 
n , C d , M n , N i <7)ffi2ljb><7)7C3g 
(2)Pb (A,« Nh,„ ) Oo AiiSh Y(T)Mil ^ 



^7C« 

©Pb (A 1/2 W 1/2 ) 0 3 , AliMg, Co, Cd 

§Pb (A 1/2 Tei/ 2 ) O s , AliMn, Ni, Mg 

©Pb (Ai,3 Sb 2/3 ) 0 3 , AiiMn, N i 0)®tl 

©Pb (Fe 1/2 B 1/2 ) 0 3 , BliNd, T aOfflfl 

©Pb (C r 1/2 B 1/2 ) 0 3 , BiJNd, TaOOfflll 

llt*JI6] PbZr0 3 h, PbTi0 3 
ffljfcfcU IC-MPb (AxBy) 0 3 , (x, 
y, Ji^HtSrflU x + y=l ) X'&ZtlhE.Wffi 

m.mmt lxwm lx % 1 3 m^rmwmm 
v&f&zhtcEnmmm^zts <, ^ , 
MieEm*aK^iiats}*^BuiaTiMffi^«ffitMi> 

=5:0 mZE i I :liuICTtWSt^ffi^T, m 

la a, B«rt'j«i< k t 1 a<o«ft)6 i a*i[*3St-i t 

[11*117 ] ME-m^P b (AxBy) 0 3 t\ 
(DPb (A 1/3 Nb 2/3 ) 0 3 , AliMg, Co, Z 
n , Cd, Mn, N i COHil^TCfjt 
®Pb (A1/2 Nb 1/2 ) 0 3 , AfiSb, Y<?)M<1*» 

©Pb (A 1/2 W 1/2 ) 0 3 , AiiMg, Co, Cd 

@Pb (A 1/2 Te 1/2 ) 0 3 , AliMn, N i , Mg 

©Pb (A 1/3 Sb 2/3 ) 0 3 , AliMn, N i <?)Mfl 

©Pb (Fei/2 B 1/2 ) 0 3 , BliNd, Ta^MtL 

©Pb (C r 1/2 B 1/2 ) 0 3 , BliNd, TaWMil 

<Orttf>Wl A»-C* !> i k i: -Tl) , 11*35 6 l£ic^ 
EmiS)SS^S:ffl^/-^f y^^'x <y Maii^-v V. 

[0001] 

IWQlnR-t&mifrW] Wlli, >f >^ i>x -y Ma 

wm^zm-th. 

[0002] 
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x ii'^if &fk* * u -c* 0 , r v y 9 - %wt> k 1 £H 
[0 0 03] ^ffmffciSJgSSfli . y'J3 y#tS 

t\ iHt^'^^i^ffisw^k u s«*m<o± 

4. fi^mm^ihmmi. mnv.fcmxh&^v? 
«c k Ttfi*ffi , thmss t E**gfK k w# * 

[00 043 MieE«ffo1f!It*l»^ . 

£a£££ftkU Ti,Zr,Ta,W,Mo,W 
Nb<opV>$:< k iHI&^WStfSifctlilfrr** 
a***ISBSilT^S (W4-1 8 1 7 6 6#& 

I) W6-6 5 7 1 5^&m . 
[00 0 5] 

£&£{±, M^T«€SfcEm*fSMi:^*ttS:^5i 
mhZtiMS&F*IX.b%h. fiFt*«WfcJ:4. E 
«*?f l»£fflv^ y? i/x -y M&ffl^-y KfcfcH 

■c(±. EmiiW^{±m?tepjnB#^# ^{as:^ 

U * ^EmffM-STOSfiffk LTW&lFJ£fi3 

^ ^izm^MLm^mmzmztttcz,, %~> 
x. j±mwmmm^cn{mm. rnxmrnm-ht^z 

Tmmm±iz&& zti& &nmm t *>a?*tt t mm* 

mmt^mmmzmm^L. %£jzft%mm. m 



[ooo63 mm&wmvr^uz. T«*s±t=ii 
m&mnKwmm®h*&t tx. vwmx 
&sa&.Bc. mM2 nmffl%<m-? y^mmzit. t 
i/pt/s i o 2 /s i fiigms^ffM^s^-ffi^'is 

^$fltV^ O^Texas Instrument 
=5r^iW*^-Ct. Tffi««kE1tf*lfMk^*tt 

yoJt®a* s 2nm^ig^{±, a^-bof-^^t 

gULbfc«/J^ftS:JB)SL. BI1*>«t«Sk LT(±f-?y 
^-ft(7)^tca#€ffi k E«fr1»k tt£ ft±£ 

[0007] :«<to ^HH^S-fif^f 4 fc 

tt£*U S|fii«-t*4EiMI8S!IS;k. 

3&r 4 mz . Ttiums fc E«*?iM k tfoaptifttiti* - 

k. ^^idtcSJSU^EmftSHR^Sfflvv s»» 
^En^&^Tfigkt-?.^ y^^'x-y Mfiil^-y HSrSftt 
IZt. "Chi. 
[0008] 

ZrO s k. PbTiO s k&**ffiitkL. KfcHR 
SPb (AxBy)Oj, (x s y. li*;UJt££U 
x + y=l ) -C^S^i^iWffi*. ®3^kLt 
LX%c& 3 ^Et(*?II*W$ ix/-cE€*?f 

Bitcssass^rflrc. a. Bc7)i*i^<ki lS^ttK 
3b^=5rO. E«*aiMkTtitl«ffik^MicT. A. B 
C7)(*I^< k t, 1 a^?I«*%^fiISr*1-- k Srff'dk 
i^t'- flg^AcOTcSti. Sb. Y. Mg. C 
o N Cd, Mn, Ni, Fe, C rC0|*jMtL*\ —JRj£ 
^Bc7)7C«±s Nb. W, Te, S b , T a(0|*lMil 

[ o o o 9 ] * tz. *mw&mimmm=?nwgm 

A. B«7)rt^flr<i:t la^TnS^ffffiSS:. MJ¥Sr5 
nmj&»6 3 0 nmOKHrt^ffittJB^Lfcft. PbZ 
r O a k . P b T i 0 3 k ^S^fifiick L, SKHR* 
Pb(AxBy)0 3 , T'^$ n 5 EH^W^^ffi^^ 

mzm^-th z. k t= «t o . E€*» 

M«^S:#l.-k^fffSk1-S„ 
[0010] Hfc*56^-f >^ >y Mfifi^v K 

{±. PbZr0 3 k. PbTi0 3 k£3l*i&j£kU 

IC-MPb (AxBy)0 3 , ( x. y . ti^/Ht 

st^l. x+y=n xmzti&Enmmz. m®, 
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VBtomwizm&MZIffilX'. a. Bcop t q^ : 5r< i: i> l 

s^ssa^o . EMfaBmtTmmmtcomiz 

X. A, B<OrT>%<i:k 
[00 11] 

l&ttttPbZrOj fc, PbTi0 3 k£X*fflj!<c 
fcU It-MPb (AxBy ) 0 3 , (x. y s l± 
;&/Ht£flU x + y=l) Til*ill>E€fr*ffl£. 

*» mc?)Wi 3 SflffE A , B«rt^ <H11 
<7)7cS^HKiISr . ^£7)Jf,&*;5 nm*^3 0 nm<?)§G 
WtMLtfl PbZr0 3 /PbTiOj /Pb 

(AxBy) o 3 -cm^tiismmin^m^it^st: 

SS3jS#tf>jc*A s B s ^{tht^^W^W'y-Y 
l/^7-(Seed Layer) t^O. £l;flctf>3g 

7j?$-fctf>i:#;L4>;h.4. 

[00 1 23 W^EmMtMflifr^Tn 

7ffax\ frisA, b^^< k t lnmmwxf- 
iz%&. wh, fim,mtKMmm^mfrW$.^z^ 

T!±7C«A. B<7)|%J>$:< fc t 1 a<9««#K< , E« 
k 1 1 ffi^il«fj:&f5tffi< 5:5 . *£HT««k E€ 
T\ TtfiUffik TiWIcO±^)£$ ix^E€frJll k 
[00 13] 

mmn ) xminmizMzmmtmzmwi-h. m 
1 iz*mmzfrfr&mu±.izTmnm$:Bf$,L. rmm 

[ 0 0 1 4 ] mm 1 1 «i s i tfc. 

SiSSll ZfflBt&liZX 1 1 5 0 W7x v MMkt 
<t»3s Si3ESl l«iI±tI§ 10 00nm«Si 
OiT*4l8ft«16S:0«Lfc. Si0 2 »-ffcHl6 

± £ ti f - ? y ioaM^ x/ty^Sfci*), f - ? y <o 
L-TmlP^ yMRi^lM^+Pr i 0. cnR^g^. T 



i0 2 ±ti±. Ht<XA-y 9. WlOn 
mcOf-?y/f. S*#8 0 0nm<7)a&JI<7)8fJI£Jgj£ 
Lfc. BD^BHUI 1 6±<0«S«fi3&«. Pt/Ti /T 
i 0, / ( S i 0 2 ) Xfo&TMVMl 2ZBfcLtz. 

zcoi. o zmfemmz uzcoiz. mmut rmmm 1 
2 t(om£&*wkt&&x'bz>. set. rtwii 2 

W±(=ii-;f7'^f!l£. pjt<x;t.y?£tJ;9. 

[0015] T«ffi 1 2±tffM^5Ellftf#ffi 1 5 
OfflJ&{±. fMlft&&SSA(CV^*y^A£. 7C« 
BlZtt-j-yZmmi. PbZr0 3 /PbTiO s / 

Pb (Mg 1/3 Nb 2/3 ) o 3 tuz. znmuttmt 

1 514. WTtl^l. v>y-';^tJ; DffMtfc, 

[ooi6] ffiV)vzm<mmzxft®.Ltz« mm 

ISO. lOSt/k xVUn-^AT-fef-yUr-bh^-h 
0. 04 5t;k IffigV^^^O. 0 0 5t;P^3 

om i m&wz&^x . loowzMkixmrnit 
tz . apjuasafci-cjfrai l . f - ^ yf h y a v 
^fo. 040^. ^y^xhdfiz-^-ro. 01 

0 ; E;l/S:Xf-;Hrny;U7'5 0m 1 (cjSlff S^T^jUnt 
SSfcT-fef-zUT-fe b>"Sr30m 1 aSJpLTS^kS 
. * U xf-u y ^ 'J a 4 0 0 ( WJMfc¥& 
SISS ¥^^*3 8 0-420) &V;Kt«OASS« 
<fc*t« L 3 0 fifi%?iJn L . J: < ««s IX J&«$rV/U 

[0017] ff^. T*€ffi 1 2±tlStt/>-^7"« 
9tRfl± t . 89E * x h° y 3 - h t^ffi U 4 0 0 
°C f«M . 77-/7^4ztl>it=5:<. 3 
0 0 n mX'fo&ltSmnZILItyjW® 1 3 ^JBfiJcL 

fc. a 1 <*) ( 1 ) . ^zvummt . 4 0 o°c 

^»1c £ 2 ^ 9 il U JI## 9 0 0 n m T*> $ £7L 
Sy;HSM 1 3 £JFM Lfc. tLh. 0 1 ^ ( 2 ) . act 
RTA (Rapid Thermal Anneal i 
ng) £fflUT. 71/7--;^iL^. fi[l*>. 
H^tT. 5#1lT'6 5 0°C(dJQ«iU 1^1-^ 

imx mM?mw. 1 3 nwe oonmtw 

HAff^R»SiiH 1 4 k Lfc. H 1 o ( 3 ) . 
[0018] St/|gV;U£xh°y 3- ht«LT4 0 

0 ictTfifl&ast* is* 3 sen 0 s l s m^v 900 

n mTft 6 ft§&0)Z1L'&7mi& 1 3 &»J1 Lfc. W 
±. Hl^ (4) . iKCRTA^fflMt, ta«71/7 

mz^my^mmi 3«. 1 2 0 0 nm^ 
mikmumzmm 1 4 tz^a. m±. h 1 ^ 

(5) . 

1 0 0 1 9 ] &fc: s tsAic^a^^fv m ia*7*yv 
y'xh^u* , )7 7 srcx - y f - y ^ l . u yx h ^ 

MittL/ifjL RTASrfflV^TS^T--;US:JfiL^. & 
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£cOX-yf-y?\ #HT--/^I^2:g-C, 12 00 

at* (6 ) . 

[0020}H1^(7) tcjjcf J: 3 K, EVf^iiR 1 

5 ±c . a^-cfiiist h mm 17^7^ 

U Em^MT^fat^TL*!. KU^fcSii 
Ig£l£Tf#WcEmMIf^£#ffiU *<7>fott 

Lfc t £ ^ s Ymmmt 2000. Eiss^ati 

150pC/Nfcffiftfc!|#tt£*Lfc. x>y?x 

mmzti. &&&&& ^-xh hz-t mm uz . 

[0 0 2 1 3 TffimSl 2_hi:ffML^. v— KW7 
11^) ( 1 ) tBtt-SMJfyMtlil 3 5:, 5 0 

0 Kxzxma ix , tnmm ^sem( ^w&^mw 

ft) t:«L;t. T«S«ffil 2£ffif&t£fi£HM 

m&^x^hit^t^lhtih > 
[ 0 0 2 2 ] mz, wm^mmiM. m 10 ( e > t« 

xps (x- 7 ^^ii3tit^ v 3ta) k$&#xcM 

* y b- A Mt L T Iftffi J &fc " izm T O < X"? * 
^^^yy'b^imth^txm&Ltz. *co|g£, E 

tL-i,7c-mtfc^^^v«it^f#^ii/-^ mh, (p 

b:Zr:Ti:Mg:Nb) = (l. 00:0. 4 
5:0. 40:0. 05:0. 10) EH*f# 
Ml 5^W^T«mSl 2t[6j^0^V\ 5tc0X 

$ 1 1 0 0 n m£ii!& - XUfonfzfiK t$1100n 

±#ofc. PbZrOj /PbT 

i0 3 /Pb (Mg 1/3 Nb 2/3 ) 0 3 T"£>&E1ffoW 
M 1 5 fcfcv vc , EHft« 1 5 ^M*^T«'ttti 1 

2cDmmzmmzjj\u]x\ m3&ttt Lxmnztutz 

izxm±mz^-tc\bzmt. 

[ o o 2 3 ] H2kt z^wm&ximuzf±nm$ 

flfc^fc^ttllfiBH-C* h» yij3y>XA-2 1II 
111^^ Si0 2 WgH^2 2£&i£ifcr 
KTffMU Mii^*?£T'T*tiffi2 3 fcE«:fl«2 

AtiimLit. mmmity* hx-y^y/tj^ 

tafl. 9. mm MrHAmmlrn* — y~yVl. y>)3 



. S#0±«ffi 2 5 £ ffM Lfc» , 7 XVI- 2 

»2 7 &jgj£Lfc. iiraMU^y? y x >y hie 

=flrttffi*3&«^t^lJt. £4M >7 y x -y Meil^-y F 
£ .4 y? y'x y hfaiM£E«fi7^T'f^£ti:£ 

^^>mmmitm^x\ 1 f^s«*^^s^«w 

[0 0 24] CL<7M y^y'x 7 h^'y K^T^-f-j-X— 
^ - k LT Ojil^^^TE'l»?#)i«^fi*lttSrPJ 
Iff**. ffliWl^WASSIISrK^. ^^il^EP^W 

mmmw4 ommmtx t ( ¥%g n a a#^ 5 ^ws 

ffi«S5@RtS6ft^)illv^i:, mttzWfcXhh 

&*co®mmmmti. m^xEmmmm^t tx 

mm&te%^Z\tX'fcZ>. 

1214^7 kw, z^mmm^mxmmiza^x^y^^ 

[0 02 5 3 -<^yi7 hteif^'y HWT^f- 

tt^ia^ts^. jaBft«3&*6oic. fiiw*& t -2ox;<7) 
ai^T#*ir&M»ii« 1 0^^ ^;nfi»fc. ^ 

M}$k|5lt*a<. EHfrffHoitl^^tEm^JeSfc 
TtfiUffitEmft^li. 

mtix^hztzm&Lti. mh. *wmEmm 
mm=?n, Tt^mffi. E**-^Ji#^^^r« 

[00263 ( mm 2 ) mm l^mi. rmnm 

Sr. lOnnu 15nm, 20nm N 25nm. 30n 
m. 3 5nm. 4 0 nmfcgBWfcJBfifcL. «"^^E« 
«sfi^«^#ffi&PKL^ 0 flL. ««1 1C0WM. 

T*ssi 2^mffii«)S. v/i'W^fflBg. Em*r#Pc 

1 5«?k ±«S1 7W^m. &U=E«ftffIS«^ 
[00273 EMim m 1 5 wltSW*&^flE«S®R 

£ s k , stcffiT-r -6 - k ^'f 'J 0 ii u fc . ttz, rmrnm 
i2bsmmmi 5 bnmmmt. ~*7iz£&y- 
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mixh 9 , mm 1 hm^tzmm^rnxumm^ 

[0028] Tffi'tffi 1 2 kEmftflfl 1 5 WffiC 

mi&mLftw-j hoita, mtwi fcHt< 5 o o 
-ccwmm s e mm: «t d ti . m%7~-)i 
c7)mzi±j±nmm i s^k^t^-wei-i l^s 

rttctjfts-^^ias^tinifewi i tmmmxh 

[00 29] (®SM3 ) E'SftffM^ffM-t 
JjSc#\ P bZ r0 3 /PbT i 0 3 /Pb (N i I/3 N 

b 2/3 ) o 3 ts:stm*as?ufc. v/i^jst±. ntfe 
j^mmtfz. "tn^mmmmi tfflmo .005 

L, *Ofl!!«fflj^tft;Mft£{±. HsfrWJl kP 
-k L/c. T«£*« 1 2kXz^mh l/- KM r-tc 
fcL --y^/I^SffiU *<0ff*£5nm, lOnm, 
15nm s 20nm, 25nm, 30nra, 35nm, 
4 0 nmkfWWMU ^(0y-FW7-»i 

1 lWttt, THMEBil 20«t£fM, EtftII15 
WJSA. ±«S1 7 Off ft &tfE«#SBIS£P<7>«i6 

jMimxmmm 1 kn-k u:. 

[00 30] ZcDm-TXimttz. EMim&mm 

ttmmm. Emm^mm^itztz^, znuamm 

(± 2 0 0 0 . E«£SaMi 1 7 0 p C/N k &if&J§fl 

. rmnm 1 2 k ibmim 1 5 k <o«ttttw 
hhmwmt. mmuztz^co. ^y^yxvMsi 

eh* r#§» t± . fifitt ^ t as 1 x 1 M) z t 

[00 3 1 ] Tiffitffi 1 2 k El*fif d 1 5 k <D#ffiK 
*J{fl>&£j£-9->f H»J1 t(5lt< 5 0 0 

xx-og&sf&D s e Mwmiz x >o wiMZti. fi»r-- 

;^^{iE«fr»li l 5£ft^wcilft LfcglMl: 
^Xv^xliarr^J: 9 5118 Sit, 

'fxf] A V M&ikX't> -o . E'lfrfiffi 1 5 
fc{t5 - ••/ ^;u«?1jS^«^JSM 2 k {3(i-[5]ttT'$> 
0 . S=J^ffiA\%«k£&$$i3: 1100nmK90 

o nmcommmxh-otz. 

[0032] (HteW4 ) mmm3 tmt<, &m&m 

mBf&i-ltt&MmK PbZr0 3 /PbTi0 3 
/Pb (Ni l/3 Nb 2/3 ) 0 3 k&£*ffl£3IfKL 
fc. V';i«{±, Hffi<«3kH-fcLfe. Tttirtffil 2 

m^itsmzmm U:. fw t-oj¥*£ 5 n 

m lOnm 1 5 n m ?. Onm ^nm 



nu 3 5nnu 4 0 n mkgllWfcffMU #^«y- 
T-cO/fWc^&EmftSlI*^ #«SSt L 
ffiU »U lOWS. TitUffil 2<9«Stttl£« 
EitftlSUl 50J¥^ ±S«1 70«S. KOTSft 
SKJ^Wtl^ilSTiatW K 2. 3k(5]-kL 

[0033] £0&ttT-Cf&£Lfc. EHftfSifSR^O 

mm. mmimitm&itztzb. znimm 

142 0 0 0 . E€li5EiS{4 1 7 0 p C/N k ftjfffciSft 
SWfe. Tt»1 1 2 tEMfamm 1 5 kcOffitftttcPI 

^m^m^mmm-mmmRT/mmwzxm^ 
in. -ewes, en^n D nmi±^Mk=5:<. foT*» 

E«#^K^{±. ft flttr^WI^T^S ^ k A>5| 

[0034] TttWi 1 2 k E««s?S)i 1 5 k O^ffitC 
h0^4{±. M6M1 kls] t< 5 0 0 

xixcommknsEMwimzx <owm\zti. mmr-- 

■t^ufxij^ hm&ikx'h^ti. imfammi smz 
m&=-.y<y)ut-*7'<7)mmmmmm2. 3 kis 
immx'h 0 . iRsw^sftfc^iSSti noon 

raH9 0 0 nmOiElrttftot. 
[00 3 5 ] mm\5) -MPb (Ax By) 
0 3 . (x, y s {«;UJt^aL, x + y=l) -CSS 

7C«^«ffl L . fj^tfiM K 2 , 3 . 4 , k 

mwMt. mm^titzEmmmmi-m^ e«* 
immcom^shnmm^mzh \, ^x . m&tK%m& 

Srflfe. IF«L./i7U*A^Bk. ^Wffl^^fc«±m 

[0036] Pb (Co,/, Nb 2/3 ) 0 3 ' , Pb (Z 
ni/3 Nb 2/3 ) 0 3 x Pb (Cd 1/3 Nb 2/3 ) O 
3 . Pb (Mn 1/3 Nb 2/3 ) 0 3 , Pb (Sb 1/2 N 
b 1/2 ) 0 3 s Pb (Y 1/2 Nb 1/2 ) 0 3 , Pb (M 

§1/2 W 1/2 ) O3 . Pb (CO1/2 W 1/2 ) O3 s P 

b (Cd 1/2 W 1/2 ) 0 3 . Pb (Mn 1/2 Te 1/2 ) 
0 3 , Pb (Nii/ 2 Te 1/2 ) 0 3 , Pb (Mg I/2 
Te 1/2 ) 0 3 , Pb (Mni/s Sb 2/3 ) 0 3 . P b 

(Ni 1/3 Sb 2/3 ) O s . Pb (Fe 1/2 Nd 1/2 ) 
0 3 . Pb (Fe 1/2 Ta 1/2 ) 0 3 . P b (Cr 1/2 
Nd 1/2 ) 0 3 , P b (Cr 1/2 Ta 1/2 ) 0 3 . 

[0037] 

1 , WMtfvz-x-h h mntrnm mizt # 
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#Fffl¥9-9 289 7 



mi] *ia*:*^^lSit:T«lS?:)fM L , T 

1 1 mm 

[HI] 
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1 2 Ttamffi 

13 zjinfm® 

14 Sf B SWgt!Kir^fll 

15 EEmftffil 

16 IgftH 

17 ±ms 

2 1 ^J?>Mfc 

22 mst 

2 3 Tfl6«S 

2 4 jimfrrffi 

2 5 ±«« 

26 ®2»£ 

2 7 -f^^SKB 

2 8 JX)V 
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